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DESCRIPTION OF MAP UNITS
[Phenocryst contents are averages]
Qt
Talus deposits (Holocene)-Deposits of unsorted, unstratified angular rock fragments as large as 3 m in diameter that have moved down steep bedrock slopes and collected at the base. Rock fragments are generally in contact and the interstices are commonly filled with a matrix of sand, silt, and clay. Forms slopes of about 30°. Thickness less than 5m
Qae Windblown sand and silt (Holocene)--Yellowish-brown to reddish-brown, moderately well-sorted, locally cross bedded sand and silt blown primarily northward and eastward from Little Salt Lake playa. Forms poorly developed small dunes or thin sheets covered with vegetation. Generally more saline than the underlying alluvium. Salinity allows greasewood to flourish at the expense of sagebrush. Thickness less than 2m
Ql Little Salt Lake playa deposits (Holocene and Pleistocene)-Calcareous, saline, and gypsiferous gray clay, silt, and sand deposited on the flat playa floor of intermittent Little Salt Lake. Includes some dunes of windblown silt (Qae). Playa formed behind a structural dam created by Quaternary uplift of the Red Hills (Threet, 1952; Anderson and Christenson, 1989) . Depth of playa basin is controlled by a dam created by small, active alluvial fans that extend across Parowan Gap canyon near its eastern end about 6 km west of the quadrangle boundary (Neilson, 1983) . Thickness at least 5 m Qlm Playa-margin deposits (Holocene)-Calcareous, saline, and gypsiferous gray clay, silt, sand, and pebbles of volcanic rocks and quartzite deposited on gentle slopes around the margin of Little Salt Lake playa. Subject to periodic flooding during high lake stands. Includes slope wash alluvium, stream alluvium, small alluvial fans, and windblown sand and silt. (Moore, 1982) , where the flows fill a paleovalley that extends into the quadrangle. K-Ar age is 0.4 ± 0.04 Ma (Fleck and others, 1975 . Characterized by high content (about 5 percent) of lithic fragments that are predominantly red. Thin vitrophyre, approximately 0.5 m thick, locally present at base. Typically erodes to hoodos. May include both Table Butte Tuff Member and underlying Narrows Tuff Member. Defined by Williams (1967) . Average K-Ar age is 24.7 Ma (Armstrong, 1970) . Maximum exposed thickness about 120 m Tbv Bear Valley Formation (Oligocene) Poorly resistant olive-gray, yellow-gray, and mediumgreen, commonly crossbedded tuffaceous sandstone that has been interpreted as eolian in origin (Anderson, 1971) . Composed of subangular to well-rounded volcanic clasts, glass shards, and mineral grains mostly of feldspar, pyroxene, hornblende, biotite, magnetite, and quartz. Cemented by the zeolite clinoptilolite (Anderson, 1971) . Locally incluldes thin conglomerate at base of the formation. Formation locally missing because of Tertiary erosion or tectonism. Resembles tuffaceous sandstone within the sedimentary and volcaniclastic rocks and tuffs of Red Hills unit (Trs). Defined by Anderson (1971) . K-Ar age of about 25 Ma determined from interbedded tuff beds within the formation, that have been indemnified in other areas (Fleck and others, 1975) . Incomplete thickness about 0-60 m Tib Baldhills Tuff Member of Isom Formation (Oligocene) Moderately resistant to resistant, composed of many densely welded, trachytic ash-flow tuff cooling units that contain 5-20 percent phenocrysts, mostly of plagioclase and minor pyroxene and Fe-Ti oxides in a glassy to devitrified groundmass . In the Red Hills area, nine cooling units may be present and are in descending order: (1) yellowishgray, relatively crystal-rich tuff, containing abundant spherical vesicles and locally overlain by a black vitrophyre that may represent remnant of a younger cooling unit; (2) cliff-forming pale-red to grayish-red, crystal-rich tuff, characterized by elongated vesicles and secondary flowage structures that are both flattened and folded and resemble flowage features in lava flows; (3) cliff-forming, pale-red to grayish-red, crystal-rich tuff containing common elongated vesicles; (4) slope-forming, yellowishgray, relatively crystal-poor tuff, containing common spheroids; (5) slope-forming, light-brown, crystal-and lithic-rich tuff; (6) slope-forming, pale-reddish-brown, crystal-rich tuff; (7) slope-forming, yellowish-gray, crystal-poor tuff, containing abundant enlongated vesicles; (8) slope-forming, very dusky red, crystal-poor tuff; and (9) slope-forming, pale-reddish-purple, crystal-poor tuff. Uppermost part of member may locally include a thin tuff, too thin to map separately, of the Hole-in-the-Wall Member of the Isom Formation, . Defined by Mackin (1960) . Caldera source of the Baldhills is probably at the northwest edge of the Escalante Desert (Best, Christiansen, and Blank, 1989) . K-Ar age of 25.9 ±0.4 Ma determined by Fleck and others (1975) . Maximum thickness about 245 m Needles Range Group (Oligocene)--Defined as a formation by Mackin (1960) and later elevated to group status by Best and Grant (1987) Tnw Wah Wah Springs Formation-Simple cooling unit of moderately resistant grayishorange-pink, dacitic, moderately welded, ash-flow tuff. Contains approximately 35 percent phenocrysts of plagioclase (70 percent), hornblende (15 percent), biotite (5 percent), quartz (5 percent), Fe-Ti oxides (3 percent), sanidine (2 percent), and trace amounts of pyroxene, apatite, and zircon . Ferromagnesium mineral crystals are generally smaller than those in underlying Cottonwood Wash Tuff and matrix is generally lighter color. Long collapsed pumice common. Fractures commonly parallel to the plane of compaction foliation. Locally contains spheriodal masses of tuff as large as 03 m in diameter in the uppermost part of unit. At the base of the formation is a unit about 4 m thick composed predominantly of pale-greenish-yellow tuffaceous sandstone and subordinate pebbly conglomerate consisting of volcanic rock fragments. Source area of the formation is the Indian Peak caldera (Best and Grant, 1987 , Best, Christiansen, and Blank, 1989 , Best and others, 1989 , along the central Utah-Nevada border. Defined by Mackin (1960) and later elevated to formational status (Best and Grant, 1987) . Average K-Ar age is about 29.5 Ma (Armstrong, 1970) . Maximium thickness about 60 m Tnc Cottonwood Wash Tuff-Simple cooling unit of moderately resistant grayish-orange-pink to light-brownish-gray, dacitic, moderately welded, ash-flow tuff. Contains approximately 40 percent phenocrysts of plagioclase (65 percent), hornblende (15 percent), quartz (10 percent), biotite (5 percent), Fe-Ti oxides (3 percent), sanidine (2 percent), and trace amount of pyroxene, apatite, and zircon . Long collapsed pumice common. Fractures commonly parrallel to the plane of compaction foliation. Vitrophyre present locally at base. Source area is thought to be concealed by alluvium in a valley between the Fortification Range of eastern Nevada and the Mountain Home Range of southwestern Utah (Best and Grant, 1987) . Defined by Mackin (1960) and later elevated to formational status (Best and Grant, 1987) . Average K-Ar age is about 30.6 Ma (Armstrong, 1970) . Maximum thickness about 120 m Tc Claron Formation (Eocene) Slightly to moderately resistant fluvial and lacustrine deposits composed of intercalated sandstone, mudstone, limestone, and quartzitelimestone pebble conglomerate beds that contain well-rounded quartzite-limestone clasts. Conglomerate beds are more abundant in the map area than indicated for the same unit in other areas. Unit is mottled and varicolored, composed of pale-red, pale-reddish-brown, moderate-red, gray-yellow, moderate-reddish-orange, very pale orange, and gray-orange-pink beds. Fluvial and lacustrine deposits are intrepreted to have been altered by pedogenic processes (Mullett and others, 1988, Mullett, 1989) . Claron Formation as mapped in this study is Eocene age, however, basal beds may be Paleocene or latest Cretaceous . Equivalent to the "pink" subunit (Doelling and others, 1989) of the Claron Formation. Incompletely exposed as fault slivers in the southeast corner of the quadrangle. Maximium exposed thickness about 45 m Shear zone-Not well exposed, approximately located, and dotted where concealed. The shear zone is low angle and has detached part of the Trs unit and overlying rocks from the underlying succession of rocks resulting in a detached sheet (Maldonado and others, 1990) . It may also occur along the contact between the Trs unit and the base of the Tertiary volcanic rocks or in some areas within the upper part of the Trs unit. The shear zone is arbitrarily placed at the contact between the Trs unit and the base of the Tertiary volcanic rocks even though it may occur well below that contact. The shear zone may be characterised by comminuted rock, folding, and discordence in attitudes and thinning or ommision of rocks overlying the shear zone. In some areas it may be difficult to differentiate remnants of the detached sheet from the megabreccia deposits of Tertiary age and the gravity-slide blocks deposited in basin fill deposits west of map area (unit QTh in adjacent Parowan Gap quadrangle). In geologic section, approximately located and queried where uncertain 
